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(54) GRAIN SORTING MACHINE 
(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a grain sorting machine by 
which grains can be sorted surely and with a simple configuration by a 
method wherein driving electric power is supplied to a solenoid 
according to the judgment result of a good grain or a defective grain, a 
solenoid plunger is sprung toward a leaf spring and the pressed leaf 
spring flicks the grains so as to change their course. 
SOLUTION: When it is judged that a group of grains containing a 
defective grain pass, a solenoid drive circuit sends out a timing signal 
for solenoid drive. When the timing signal is sent out a voltage at 36V 
is applied instantaneously to a solenoid 50. A solenoid plunger 52 in a 
channel in which it is judged that the group of grains containing the 
defective grain pass is sprung so as to flick a leaf spring 48. The 
flicked leaf spring 48 flicks the group of grains falling in a region 
corresponding to the channel, and the group of grains fall in a passage, 
for resorting, in a sorting tube. On the other hand, when it is judged 
that the defective grain is not contained, the leaf spring 48 is not 
flicked, the group of grains fall in a passage, for good grains, in the 
sorting tube so as to be sorted in a good-product housing box. 
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»3tLfcL#^j|IW^<7>-^««!*CPU 1 0 2 

bC 1 0 0 R cDflfofcli, _hHSSg 1 &J3P§(5 10 0 <h H 

*£-C-fcS. fc*5, -LKtftfMB l 0 6 li, jglMHSBlO 
0, fR2«J»ffil 0 0RT-##{fcSftT*5D, 1 2Bffi! 
SB10 0RI:t»tt$ll-C^5. fiP%, — 

0 6Sr»fPt5:i:i:i:9, .£ 1 1 0 0 31 

•li»2*J»SBl 0 0R, <tl M±P5*{w#W6ao»*-^ 50 



9 - i i 3 4 5 4 

in 

[0 0 5 2) il3C^tJ;-)!:, *^^*/Ufec|a}7 
bixfcfB 1 frJf#£R l 0 OA'&cottSAK-r- 1 3 7 
i&J»ffl5l 0 0Rrt*fc CO 1 4 6 11 VU/>f K5 

0M»«fc*tf)y KStttti 4 4Cc*«sti 

2^u h^tE^y uy>r Kse»^iz3faF«cii«-r^^ 
*<©3fiSEE[HlKi 4 2 ili^yuy 
^KiEBa»13 8, 7^h^r7l40 4 3{££E[°]^ 

1 4 2tt#^-f-*vU««Ctttf&jftTV*5w #^--\^wucO 
ffi^Jft^- 1 3 T^O^iSr 14 611 f*^-V*/U^co 

/w«CttW6tifcy u/-f KSBftSSl 3 8. 

7*7 14 0, 3 flffEESK 142, vuy^K 50 asfljir 

[0 0 5 3] ft*b\ El 1 8 (A) C^ti -3 !Z, 3 f£E 
EISSl 4 2fl 3 6 tf/u h com/E ^rfP^O-C-^^ J: 3i:B 
^^ia/c^ v^^if 1 4 8$rftti^. Zco 3 f^EE 
814 2-Cli. 7^- h^^l^O^^-y^n^^!: 
fcfiPU l*ft«wttSEri s SWvC h7>y^^ 1 5 4//^-> 
£*l<5 0 J: I? > ii-r- 1 5 6—T — * l 5 SPa^co^ 

WC^tir, ^yr>f l 4 8i:I^$n/ttRi: 
J: 9 2*rS]fwttaEASSKJx, yu/^K 50 36 

[0 0 5 4] n 1 5 0, 1 5 2 co^^il 

cfcoT, ±I5cr>j; ^CLTV U/^T K5 OSZ^O^ix ^ 
1EH [U18 (B) H*i-*BB-«l=^i£coj: 5(CR 

2 0; y »-C3£*««JEO 1 2^'/U h'.z^EE$ti5 J: •) 
tct»^$KTi^ 0 -co J: z ti:J: 9- % / 
^ / K 5 0 f ( ±m^< MZffz L $r?r •) ~ t /j*X*$ . ^7^ 
yi^/^KSOCflSE (3 6^h) .^ft^fPa'Jfn^D.* 

Wyuy-f K5 otfgfc • fiKtSi-^ z r £iE]sgi-3 - 

[0 0 5 5] fttc, ^SMfc^fficofl^SrtftWi-*- 
S8iJ«l OIZ*3V^T»*fei8j5iJS:tT5fc«>SZI±, 
«l 0co«jJH*AX(4«*5>tifcB»Ml5SZ*«z. {DffltSl! 

[0 0 5 6] J^T. ZCOt" -f — fy^toico^xu^ 

^t^i:, sf7nyh^^720, JJ nr^7 ^ 7 2 2 ^ 
J:oX»JR*f*««8 4^»»$ti. t&&LfzWii&cn^ 
-T*{t£ r fj'mm£}'& 20A, 2 2AHMT. ^ckx'xfix 
IBlWJffliffllOO. JB2WJW8B1 o OR^atBSix^., 

I2Kj[h]S§ 2 0 A, 2 2A^6li, ilSfTTl-ff * 
^Sw, «JK»*«*8 4JC»i-s ica<o^ae-YVco|« 
ttWirttSTfi*^^^- hff-§-A^5g^rl 2 8— , 1 
SCO* ^r-^ >co^T0#;cfi E O Sff EOS ft^-A* 
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< x > ?Xi* h 'j V y tlit^XtiS&T 1 1 8 

[0057] -n«bcoft ^-^sfiL/t^^iP^-c-ii, (a 

mWU l 0 0 (zjyjf^^ y -fy^?r(?j;:ir^ 

[0 0 5 8] ^i^^^m^c8 4 ^-tZ^tr^lstmte 
^l. * * — hfg 1 2 8 ^LTSTfi^ 
•£ff 27?>* 1 2 2co#?:/ hffiN^y-fe* 10 

7'yU*-/P K0S§ 1 0 8 
[0 0 5 9] tLT, KTt tetf^Z** $ 

>*t*i*> h y tfft^-A^ass^r ii8^tthy^fi 

^SffSixSi:, **y^l,2 2^**yhSIN*s« 

5, 

[0 0 6 0] — >7. CPU 1 0 2HEI1 6(D^^i/^ , 2 

4 — iHttiLn^o aaj-^'f ^ ^^ft^- 1 1 4 -en. c 

PU 1 0 2**?>K5RS*lfclHi*#*Mi: 2/ 12 2 

^> MEN t Zit&lsXIrSy % ZHh^—^cVtz^ 
^J" * <7f 1 1 2 $r 7T>;ci"^, 
[006 1] ^-f-y^i 1 2/^ty$ti^i, -tf-v^/u 
* — /u KIsJSS 1 0 8 JCf&S^Jl/t ^T^ftf-^c PU 1 
02^Sfeil$tl5 u :<?)J:9(:l-C, CPU10 2I1 

zi^r-^j, 30 

[0 0 6 2] 2*eW*<n|Bl*0^f !r *ft 

t>. ±SGiP3«co^«sr-c pu 1 0 2twS«9j^*n, * 

W-)::5 1 2 tII3?£*r>c0 ^^'ztm^^C PU10 2C8 

[0063] &wstvmK a 8 4 k*j 

ft »u^</ufctt, B| 14 (A) ic^-fi»E]^J: 5**H4 
$r^i" u ZC0HJ14 (A) (OiSEltw*5t^T, {f^u^/V 
^AWcJCftL-C^S^BlZ l§B55il, 12 8 Ic^i^TS 

8 2 i ffiMffl« 8 3 t cOift^&B S 1 IdfcME Lt^ 40 

^^nz 2 nftttH 8 tr*sst *%J»BS 2i::*ti£UT 

[0 0 6 4] tCC. El 1 6cn^-r -y^2 0 2 T'ti, 0 
1 4 (A) coifftECjoJtoj^WZ 1 «»aV»HlZ 2§B 

SI, S2«r»JEU -n^cDMRB, gp*>2Mffl«8 3 

cn^s leasts l t«t) $r^to : 

[0 0 6 5] ^cD7>f7-/2 04"C'li, ^iHtiL$rl 
JE« (-(Sit LT 2 0|B) coBi*SrW9 ar* a 50 
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2 0 6t*it, it i 6 ?- j r*'i'<n&+^0>m&<r) t m^Tl& 

S$:S-RAM1 3 4UlIEigi-<5 d 
[0 0 6 6] <h ~ *>X\ 014 (A) OiB^&n *bt>* 

[0 0 6 7] ^^r^^2 0 8t*li, JblE* 

«9^A//ct'r^ft^(f^-^-<^ (mi 4 (A) (D^El 

[0 0 6 8] ^<T>^=rv-f2 1 2-CJi, I$fi8 2^ 

lo^iK^jSS'J^l 0T-Ii*(r— ^x-fet), &MZ<D& 
1 0^3Rtt3B8iJ»a*rtT 5 BB*c, «3tft"^** 
^ 9 • li 5> o# ^ C T <> i3 tt«ffc U<c 

[0 0 6 9] ft(07fy^2 1 4T?tt, ±E3*taUfe-> 
AM 1 2 4(r|etS^*«o M 

[0070] wio^-f — Kiniwni 

o o iH«i:, m 2^JffllgB 1 0 0 RlC*5^Tt>, y -^^7 

[0071] isfc«r, a^jggij^n omn&mizoit^x 
vtw-tZo &$L<Dm%i*ft ?$z<o>&m*. RttiB^Jos 

[0072] uxt, wne>o»a*wjwttK-t--5 0 

*#?V-WH O 5JwJ:oTBffaoU#v^fit*SriS 

[0 0 7 3] L*^ffiHS»a'Cli, *«J»CjbE^-f — 

2 2«wJ:oTJ8JBSt*a«8 4^ajgaKjx. «KU^iM 
a<0^7 f * , «^Sg»@K2 0 A, 2 2A^UT, ^ 

nfhg i ftjffljgn i oo. m2^jffijgfii ooR^aia 

[0 0 7 4] ^1 ^JPSR 100, 12 ^jaJ§5 1 OORt 
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< asj&ft&^-r s ^?X't'f*m^frc pu 1 o 2 

[0075] ^Lt, CPU102i:J:ot, Ml 7\Z 
[0 0 7 6 ] S^ry^2 3 4-ei4, ^0O»f>tR8 

2o«m«*^^Lir ■ t, tfiifcr <(—<?• is if tern-? 

[0 0 7 7 ] ^Lt, ^0^^^/^*2 3 6-C-fi. WIE3S 

5 0 Ell 4 (B) <734#teffi;UI 1 7 2*s»6. 

SftfcL*iM»*vfcJMI+3wi:ir«fc9, #M^^o 20 

£*BlEL*:L#lMBL» (Ell 4 (B) <TC»tef&i»17 
4) £££iJU S-RAM1 2 4lZlStB-rSo 

[0 0 7 8 ] U±<o£ p}:it, *3te*T*»*#7< 9<om 
[0 0 7 9] fc*b\ Lt^flU fcR3fe-t-5fca&S>L# 

[0 0 8 0] *fc, '>x-7-{ y^gftd^tV^ 

fl.oj£»CjfaiU ^^i{5SS-RAMl 2 4i::ISt§* 
ft/c&u[sl<7>>^---7=^ y«a fcJEJH-* zttm* 

[0081] Rttasijasfriftw-r*. *i\ 40 

^ u - ^ X lifir^wises Aiir i o t , 3/ 
'<1 2«CiBgiJ»*is4SJRtt*saAStt5o gA$tifc 
JRttttJRtttK&n 1 5A>5)llTLtn-# y^l 6 
wiRilgiJffiiftieSBl 6AOS9«3 2 0IHJ (0 4 (B) 

[0 0 8 2] o — * y/^i 6l4Br*.*a*t? 

*H1Q*IS](3EI|ELT*3?), 04 (B) K ^i"ffiK*» & 

n-* y ^<yuy i 6^gffSftaw±@e-T5 ^ilsaT 

.1 8Ai:«jf&Sil5 a w^t*, * y s^ls? 1 6CO 50 
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[0 0 8 31 tit, lKi82'Jffi»&&l 8AiCW»£ 
ftfc»«l±SJr®*MaL h 3 >"<7 l 8 co-SBfti^ 

[0 0 8 4] zzxi tkm%imm&&i b A/>>t>&T-t 

[0085] ^avh^7^v20. H'*^72 2{:i: 

tti^i\mnhim^2 o a. 22a^u 4 

£p£f5 10 0, SB2MWSB1 0 0 ^abj$n-5 w 
[0 0 8 6] mi *J«98B 1 0 OGDEbfE<*:f£2&Ji$2{5 1 0 

^•116 £fr Itt^y^-zu K08 110 J3A^ $ 
ft— $*l£o SEib[s]8S2 0 Art-bco h ii #<f ^-fi 
h I) Xm^AJlffiT 1 1 8 ^^LTtyy/u^-yu K® 
81 1 0SW9^ 1 2 2C^aj£ft5„ 
V* 1 2 2lZjo(t5^^>' hffiNIi, m$m t £2 0A/;^ 
bST{t*SrSfSLfcyiry KEJS&1 3 2 cofjjf^ir J; 

[0 0 8 7] hy #{f ^y-j? l 2 2 (Z J: |3S(|* 

U htN$r^tff^S-RAMl 2 4 

ErS^ft^. rLt, S - R AM 1 2 4 ^ > h fl 

^ 1 2 6T'D/AS»Anfcg, — l 2 

0-E§££ft5o 

[0 0 8 8] —^7, h y #fl ^-/j^V^/U^ — /U 
1 1 O'tZXV gff$n^i: , 1^>^yu^-yu KGDSS 1 1 
OH, ftftUT^fefx^fS ^r&^ >'<U-9 l 20- 

[0 0 8 9 ] :tii:J: V . >-'<i — ^ l 2 0 izti. ^ 

-^^^U^T^ffl^ftTt^x^-ff I^IWSrio 

r^s^ft^, -rr- = ^<u-^i 2oii, $ft Lfc 

t'^^-ft » <h r ^ n ^ l # i^fiff^— ^ t £ tt 

5, ::tf>lt(l 0 i 5 iz^-r{f ^u^Mtteizfei * 

X, ^WGlSB^, ^3]G 2S(5^coJ: -}tw, t'-r^ff^- 
0«*U^<yU*5U#V^ffl[l 7 4 X *) fc{6^®^tC(±, M 

soettafs-g-sr^^^u^-^ i 3 6— iHtti-rs., * 

[0 0 9 0] —^7, S-RAM 1 3 4C(i, ±15 S - R 

ami 2 4 izi^a^ft/^^v httNSr^-rft -s-^ra c 

»*jW££HSftT*3 9 . K^^v hffiN^JtJCp-t" 
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-^/u^^'u^ih 1 3 6— £fcfci 

Sii^.. 

[0 0 9 1] 1 3 6 11, F^COfiiaifS^ 

1- 3 > a u - y ! 2 0 ^ >b§ff L f;^;:^^, S-R 
AMI 3 4^<b<OJhR^**'i'ffitt;cS^l'-C. 

[0 0 9 2] JfiiifiOJ: 3 i:LT, 7oyh*>720t' 
»BLfcHff«cotr^^«^.!-s^i^-c, MICKS Lfc L 

t',z±*) , ^^^o^^ffitoZ^T'^Oo SSiU^ 

fc, ±E»wtt*^>' hknas r i j t^i^Col^t 
ttflLtis 1 2 2tt h y #{f-5§-£Sff-r*S 

[oo93] »:tc ±fccom i mmm ioo, i2TO 
i.o o Ra*<bj*Eii{t*£-§fr*-5 y u/>r KKnn i 

[ o o 9 4 ] Hi 3 &^**/ui::*ffSL-C32:;f 
oilfc vu/-f KEftisISSl 3 

?^Sfat»R^rno-Ct^o. ftoT, Slffl»ai00X 
JSS 2 1 0 0 R0O'>&< 4: fc— *"C\ Btt^-f* 

[0 0 9 5] -co^-f * y^ff *tfSa|ffiSft5 SI 1 
8 (A) trfcl^T, 7* h^77 1 4 O^aJ-^Stl, ^ 
Epu l ^ria]«wUaE//atixT h7>y^^ 1 5 At^^Z 
ix^ :^ci; 0 . 1 5 6 — T— * 1 5 sfiflosgg 

0 5^EPU 2 *fS]iz«aE//atn. VUy-fK 5 01:3 6^ 
/uhco*ffi^»M«jzBiJ!inaix« (0 18 (B) # 

BS) 

[0 0 9 6] -mcj:^ ^^D D n$r^t^^i?/^ili§L 
fc£^J^$ix/^**/ucoy -< K7*7yyt 5 2 tT» 
JStfffiL, [5)ft^/UOg/<*4 8^110 (B) O^: 

[0097] « i mmw ioo. m 2 mw& 1 0 

0 Rcof5iix{z^i>T Lt^ffiJ: 9 fcfc^Mt *u^< 
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tt & IZ 1 1 ^ a ° Q J 1 ^ £ *X T ^ * <fc V % t #J Br i" ^ * t & -V # 

Ltl^, Sd q dHX^^9 7tcBt@i-^> 0 
[0 0 9 8] i3c«Z, ±E^l&«9i»3tCj:oT* 

10 [0 0 9 9 ] 4 8 2 6 B £ 

«TL^?|j»»»3Rtaji, -f > 2 8(OSgU2 8 

BK&fg-f-S, $«2 8B^7»i:tt, ii5£Eynr>5 8 
*»5><Oi«lE<7?ffi«[^ti:aSP 6 0, ofcftvX/U2 8 A$r^ 

[0100]^ot, §§B2 8 BOTffl«w»aufcS3B 
S8&U«»a6ffl2 8C(Ot*att, ^r®^am^ 5 /h^< 

[0101] b»h*5"<i 4— t»5s*n^pfa»ft 

Rtttt, o-^y/Wi 602klMR«ftl 6B 
X, ^K2&38»Jfflttit&ffl 1 6 B^^3 4 ICASo 

I0102]-*. c-* y/</^i 6i±^ft3g«r- 

^^PQ*fS3(w[H]|cLT^ , 9 , MA (C) {C^i-ffiS^^ 
a y y</uy 1 6 ^Sf*A«^±@fET5 <h , 3 4 
30 ^ Ao tz S5g»«»fatt^<yu h = >-<T 1 8 co 2 i&iSiS'J 
fflKHSKl 8B^t^ffi^?§Rn (n : 1-4) \Z 

[0103] ^U, 2»c58S'Jffl»iSBl 8 B^StteS 

-«W»b*TU ^<?)ST^t, Si^it*^iS8 4 

[0 10 4] w^T-2^3MSOTSB^ 1 8 B^fe«T1- 
$ffl#Mttt:Mftj: b"C, £2KS2iJ»a4SiTfe*i 
40 5. w<0»2fta*JfflrStt, »*dSltt<Olf5g»«»tt 

[o i o s] fip*>, mi^J»?ei OOtC^^T, 7 □ y 

M>72 0 T'iK $ n^»^^t*S« 8 4 $riiig-f 5 

BoBigwaaaosftt^fcr^fi^zs^^T. ^e 

50 7li^T^<75^ttSm^-$r^fcfcii-<5 0 ^/i. ^ 2 S*JfflJS5 1 0 
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ORir*s^Tt, !/t*> 7 2 2-Cf»Silfc!i»»* 

[0106] fit, y U/^f KHZftfl 1 4 4(Z*3V^ 
X, *^ + *^"T»!Rl WWSBl 0 0XttJB2*J»ffll 0 

y uy KKIblsItt 13 8 A^yuy-Y KSM&o^-r 5 

1 4 2^ir 3 6rfOu hO«JE/-5S, tt^ + */HZ*frl£: 
1~£y uy^ K5 0{r»MW^PPAo$ixSo 
[0107] 7;r V^y^ 1 4 OF^gffO, 3f£JE[I32§l 

4 2 SJifc. 7* h h 7>i/*?l± % yuy^Klg 

o-0*3, Cco<tt. 3(SEE[eI?§ 1 4 2 60 h ylsi?** 

1 5 4tt*7<?D4ftiBi*sji»sti-c*5 9, =1 yfyf 1 4 

8 14 1 2^/UhomiIimiE{wJ:oT3 

ixri^So 7* h^^^ 1 4 o^yuy-r KS2»o*>r 
s y^ff £ , 7^^/7140^7 

^- h h7 V^^^^^-^^t^ 9 , b 7yy^^ 15 4 //» 

^-><t^«9, =yfyfi4 8^s$ii, yu/^K 

5 OK{4«fc«ffi(0 3«cD3 6#/u hO«fiE*s»BB3«J^ 
BWragFft*. SI 1 8 (B) i:yL/y^raiifl$not 

19, ^yryfl 5 0, 1 5 2«t-eK«$JxS*ft»c 

«;i:fcp»H GW2osyso *>tta«-ett**«BEo 1 
[0 10 8] rtuzi:!), ;f& a D 0 x£>5 k^mztiizn 

(B) o^HiM^rSjsr^-tvs, »w.S^4 8 

#^&J±jg»JfS 2 6^^ga D D fIj§2 6 C^irlTlt 

[0109] fg 1 100, 12 ftJiSSS 1 0 
i:io-c»^Jxaritt«< , S^lffif 2 6<7}£a D a ^i!S§ 

[0110] EJiittwufcKit^fflJctnrf, fc$;<D£ 

<, y uy^f KSr««WJw|gi!iU«^S:#< C-ti:J; 

*mm$k<ovkm&it. ^a^m^^ <t ?**x§ s 0 

[0111] yuy>f K«rlK«ii-*»«c«EE«:H3 
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[0 112] ^:|IS£^ffico^feiM35iJ^x-«i, 

2*x;/ y* Srff o-O , »34&ftcQKtt4;*:ftf:: & 

10 T-frtJ- 3*7^:yw±£: Lttftt\ 

[0 113] ^USS^fiT-fi, iSSilS'Jcof-yjcT) 

[0 114] 

20 m2}-&tm%m<om&mi&mx-ibz., 

3, 

[14] (a) {±0— y '</u:/eo#4timT-*5>; . 
(B) f4a-^ y s<,i,y<o 1 efe5g«iJ^et*&S|5co|»f®BlT- 

[i5] ^/U h = >"<T<n§% J &mX-cbZ>o 

[16] #y^, *3te*i\ ^h3^7^co 

[EI 7] *2PtEO»aE|-C-fcSo 
30 [18] ^^^CZisaKWftfliaEWafiSr^Bl^fe 
5o 

[19] *^7fiJ:5»jK»*««iz»e*tSITLy5:i 
[110] (A) tti^iS^? *<DmVLmX'&V) . (B) 

tiix-is^tftDmmmxhZo 

[111] KJE/n ^cQajftlHX-fcS, 

[112] jsiwwffltoisiKflifiafc^-t-iar-fcs,, 
[113] y uy-r KieftSBoRiftWfiisix-fca. 
[H4] (a) ^^y&mizteiizm fl-u^ 

40 ^Ir.^tiit^ «9 % (B) l±L#^ffiiS5E*aiif; 

[115] S&^J-^SJwiottSff ^u^/^tSo— 

[116] mi. »2»J?»gBc0C P UT-Htf^n^x^ 

[017] gl, ^ 2 MMM<0 CPU X'"M'fr 

[118 ] (A) rt3f»JEIs]»OlH]8SElX-*)9 . (B) 
liy u/>f KSiK^t^MT^^IS/E-^coM^^^ 
50 -t-jtft®XS>5o 
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